Afferent arteriolar reactivity to angiotensin II is enhanced during the early phase of angiotensin II hypertension.
Increased renal microvascular reactivity may contribute to the blunted pressure natriuretic response and increase in blood pressure during the development of angiotensin II hypertension. The current studies were performed to determine renal microvascular reactivity during the early phases of angiotensin II-infused hypertension. Male-Sprague Dawley rats received angiotensin II (60 ng/min) or vehicle via an osmotic minipump. Normotensive and angiotensin II hypertensive rats were studied 1 and 2 weeks after implantation of the minipump. Systolic blood pressure averaged 117 +/- 4 mm Hg (n = 31) before pump implantation. Angiotensin II infusion increased systolic blood pressure to 149 +/- 3 and 187 +/- 5 mm Hg on infusion days 6 and 12, respectively. Renal microvascular responses to angiotensin II and norepinephrine at renal perfusion pressures of 100 and 150 mm Hg were observed using the in vitro juxtamedullary nephron preparation. Afferent arteriolar diameters of 1-week normotensive animals averaged 22 +/- 1 microm and after 2 weeks of vehicle infusion averaged 21 +/- 1 microm at a perfusion pressure of 100 mm Hg. In animals infused with angiotensin II for 1 or 2 weeks, diameters of the afferent arterioles perfused at a pressure of 100 mm Hg were 20% and 9% smaller, respectively. Additionally, 1- and 2-week hypertensive animals had an enhanced responsiveness of the renal microvasculature to angiotensin II. At a perfusion pressure of 100 mm Hg, angiotensin II (10 nmol/L) decreased afferent arteriolar diameter by 26 +/- 5% and 22 +/- 3% in the 1- and 2-week angiotensin II hypertensive rats, respectively. In 1- and 2-week normotensive animals, angiotensin II (10 nmol/L) decreased afferent arteriolar diameter by 18 +/- 2% and 15 +/- 2%, respectively, at a perfusion pressure of 100 mm Hg. In contrast, the afferent arteriolar response to norepinephrine was not altered in angiotensin II hypertensive rats. These data demonstrate an elevated renal microvascular resistance and enhanced vascular reactivity that is selective for angiotensin II in the early phases of hypertension development after infusion of angiotensin II. Thus, an alteration in renal microvascular function contributes to the blunted pressure natriuretic response and progressive development of hypertension.